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Objective: To investigate the tendency of undergraduate ath-
letic training students to think critically, to assess their likelihood
of using specific components of critical thinking, and to study
the effect of selected demographic and educational variables
on critical-thinking tendencies in this sample of students.

Design and Setting: Data were collected before regularly
scheduled athletic training classes at the beginning of the
spring semester.

Subjects: Ninety-one students enrolled in 3 Commission on
Accreditation of Allied Health Education Programs-accredited
undergraduate athletic training education programs in the
southeast. The subjects ranged in age from 19 to 29 years
(mean age = 22.33 = 1.94). Forty-six (50.5%) of the subjects
were men and 45 (49.5%) were women.

Measurements: The California Critical Thinking Disposition
Inventory contains 75 Likert-type items assessing 7 compo-
nents of critical thinking: truth seeking, open mindedness, an-
alyticity, systematicity, inquisitiveness, cognitive maturity, and
critical-thinking self-confidence.

Results: The overall mean indicated a general but mild trend

toward critical thinking, with weak scores on the truth-seeking
subscale. One-way analysis of variance reflected significant dif-
ferences among the schools for truth seeking, open minded-
ness, and maturity subscales and for the overall mean score
for the entire inventory. Only the open-mindedness difference
persisted between 2 of the schools after post hoc testing. Cor-
relation analyses indicated no significant relationship between
total score and age, sex, ethnicity, year in athletic training pro-
gram, cumulative grade point average, completed semester
hours, or clinical-experience hours.

Conclusions: Athletic training students are inclined toward
critical thinking, but this tendency is relatively weak. Classroom
and clinical instructors should use teaching methods and tech-
niques that facilitate the components of critical thinking. The
promotion of critical thinking and critical-thinking skills has im-
plications for athletic training education and the advancement
of certified athletic trainers and the profession of athletic train-
ing.
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lated to the development of society since the time of
the Greek philosophers thousands of years ago. John
Dewey brought critical thinking to the attention of educators
in 1916, and it has been afocal point in higher education for
the past 2 decades. The National Education Goals Panel ad-
vocated critical thinking and effective communication and
problem-solving abilities as indicators of success in higher ed-
ucation,? and the United States Congress included significant
improvement in the critical-thinking skills of all college grad-
uates in the Goals 2000: National Goals for Education Act.3
Critical thinking was aso delineated as an outcome measure
for the accreditation of baccalaureate and graduate degree pro-
grams in nursing.* Understandably, this inclusion resulted in
multiple studies of critical thinking in baccalaureate and cer-
tificate programs in nursing.>-2% Critical thinking has also been
investigated in athletic training,22 dentistry,2® medicine, 242>
pharmacy,?6 and respiratory therapy.2”
Several factors have confounded the recent attention to crit-
ical thinking. Chief among these has been the lack of a con-

The concept of critical thinking has been a concern re-

sistent operational definition of critical thinking. Critical think-
ing has been defined as reflective and reasonable thinking that
is focused on deciding what to believe or do?8; thinking about
your thinking while you are thinking in order to make your
thinking better?®; and the process of purposeful, self-regula-
tory judgment that gives reasoned consideration to evidence,
contexts, conceptualization, methods, and criteria.3° Based on
its consensus definition of critical thinking, the American Phil-
osophical Association3C characterized the ideal critical thinker
as being habitually inquisitive, well-informed, trustful of rea-
son, open minded, flexible, fair minded in evaluation, honest
in facing personal biases, prudent in making judgments, will-
ing to reconsider, clear about issues, orderly in complex mat-
ters, diligent in seeking relevant information, reasonablein the
selection of criteria, focused in inquiry, and persistent in seek-
ing results that are as precise as the subject and the circum-
stances of inquiry permit.

This definition implies the presence of a “‘critical spirit’’3!
that disposes one to critical thinking. Facione et al32 described
the disposition to critical thinking as the consistent internal
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motivation to employ one's own critical-thinking abilities in
judging what to believe or do in any situation. Simply put, if
there is no disposition toward critical thinking, then critica
thinking will not take place, regardiess of the presence or ab-
sence of the necessary skills.

Additionally, preliminary research has not demonstrated a
relationship between critical-thinking ability and professional
competence.1® This paradox lies in the fact that critical think-
ing is nonlinear and not synonymous with logical thinking.
Many professionals associate critical-thinking ability with the
ability to problem solve and arrive at a sound and rational
judgment. Purposeful evaluation is crucial in medical and al-
lied medical professions: practitioners must be able to analyze
multiple pieces of information and render sound decisions re-
garding clinical care on a consistent and repetitive basis. How-
ever, a clinician can follow a prescribed template, conduct an
efficient and orderly evaluation, and arrive at a workable so-
lution without ever thinking critically. This clinician is com-
petent, but the barrier that keeps him or her from success and
expert status is the key critical-thinking component of reflec-
tion. The truly outstanding clinician follows the same tem-
plate, analyzes the same pieces of information, and then com-
pares the data with previous experience before forming a
decision. This clinician has the ability to generate aternative
theories or solutions to solve a particular problem, which dis-
tinguishes him or her from a merely competent peer.

While critical thinking has direct implications for the quality
of patient care, it also influences individual growth and pro-
fessional-development decision processes. Athletic training is
characterized by the need for flexibility, creativity, and the
capacity to ‘“‘think on the go.” These qualities are even more
important in the current health care and economic climates,
when the ability to create novel solutions, readily adapt to new
situations, and integrate multiple tasks is paramount. Certified
athletic trainers (ATCs) who are competent and disposed to-
ward critical thinking will thrive and advance in today’s un-
certain workplace environments. By promoting the disposition
toward critical thinking and teaching critical-thinking skills,
athletic training educators will help prepare ATCs who are
optimally positioned for career success.

The purposes of our study were to use the California Critical
Thinking Disposition Inventory (CCDTI)33 to investigate the
tendency of undergraduate athletic training students to think
critically and to assess their likelihood of using specific com-
ponents of critical thinking. We also studied the effect of se-
lected demographic and educational variables on critical -think-
ing tendencies.

METHODS

The California Critical Thinking Disposition
Inventory

The CCTDI is composed of 75 Likert-type items scored on
a 6-point scale anchored by ‘‘agree strongly” and *‘ disagree
strongly.” The items measure 7 aspects of critical thinking:
truth seeking, open mindedness, analyticity, systematicity, in-
quisitiveness, cognitive maturity, and critical-thinking self-
confidence (Table 1). A subscale score of 30 or less indicates
consistent opposition to the characteristic or attribute repre-
sented by that subscale, while scores between 40 and 50 sug-
gest progressive strength. Within this range, scores closer to
40 reflect some ambivalence, while scores closer to 50 indicate

Table 1. California Critical Thinking Disposition Inventory
Subscale Descriptions

Subscale Description

Truth seeking Targets honesty and objectivity with findings,
even if the findings do not support one’s self-
interests or preconceived opinions

Addresses being tolerant of divergent views with

sensitivity to the possibility of one’s own bias

Open mindedness

Analyticity Targets prizing the use of reason and evidence
to resolve problems
Systematicity Measures the tendency toward use of an orga-

nized, orderly, focused, and diligent process
in the inquiry stage

Measures one’s intellectual curiosity and desire
for learning, even when the application of the
knowledge is not readily apparent

Targets the disposition to be judicious (prudent)
in one’s decision making

Measures the trust one places in one’s own rea-
soning processes

Inquisitiveness

Cognitive maturity

Critical thinking/
self-confidence

Table 2. Subject Demographic Information*

Range Mean SD
Year in ATEP 1-4 1.93 .94
Cumulative GPA 2.12-3.95 3.22 .35
Completed semester hours 25-160 91.08 26.16
Clinical-experience hours 212-1779 771.18 450.96

*SD indicates standard deviation; ATEP, athletic training education pro-
gram; and GPA, grade point average.

affirmation of the corresponding trait. A subscale score over
50 reflects a strong tendency toward that dimension. The pos-
sible overall score ranges from 70 to 420, with a total score
of 280 to 349 indicating a general disposition for critical think-
ing.33 Reliability of the overall instrument (Cronbach o = .92)
and the subscales (Cronbach a = .60 to .78) was established
in an administration of the CCTDI to 1019 college freshmen.3!
The internal consistency for our total sample was .72. For
psychological tests, a Cronbach alpha level greater than .60
indicates an acceptable level of reliability.34

Subjects

Ninety-one students (mean age = 22.33 = 1.94 years) en-
rolled in 3 Commission on Accreditation of Allied Health Ed-
ucation Programs (CAAHEP)-accredited undergraduate athl et-
ic training education programs in the southeast served as
subjects. All of the schools were public; 2 were comprehensive
universities, and 1 was aregional university. Forty-six (50.5%)
of the subjects were men and 45 (49.5%) were women. Eighty
percent (n = 73) of the subjects were white, 14.3% (n = 13)
were black, and the remaining 5.5 % (n = 5) identified them-
selves as American Indian, Asian/Pecific Islander, Hispanic, or
other. The subjects completed an information sheet that in-
cluded items on total credit hours, grade point average, and
other relevant variables (Table 2).

Inventory Administration

We administered the CCTDI to the subjects before a regu-
larly scheduled athletic training class at the start of the spring
semester. The subjects also completed a demographic infor-
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Table 3. Mean California Critical Thinking Disposition Inventory Scores*

School 1 School 2 School 3
[Comprehensive [Comprehensive [Regional
University] University] University] Total Sample
n =19 n =27 n = 45 n=291
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Truth seeking 36.42 (4.50) 36.85 (5.65) 33.52 (5.76) 35.10 (5.66)
Open mindedness 43.26 (5.55) 42.37 (6.30) 38.72 (5.60) 40.73 (6.09)
Analyticity 42.11 (3.97) 44.26 (4.76) 44.07 (4.32) 43.72 (4.42)
Systematicity 41.16 (5.73) 41.22 (5.34) 41.07 (7.37) 41.13 (6.44)
Inquisitiveness 45.89 (4.70) 45.33 (6.56) 45.61 (5.56) 45.59 (5.66)
Cognitive maturity 44.11 (5.23) 44.11 (5.01) 40.35 (7.29) 42.23 (6.51)
Critical-thinking self-confi- 39.58 (5.73) 42.81 (6.86) 43.57 (6.40) 42.52 (6.52)
dence
Total score 303.26 (26.51) 296.70 (27.20) 286.89 (23.93) 293.15 (26.05)

*n indicates number of subjects; SD, standard deviation.

mation sheet and provided informed consent before the testing
session began. The institutional review boards of all partici-
pating institutions approved this study.

Data Analysis

We scored each subject’s inventory by hand and calculated
descriptive statistics for each school using SPSS (version 8.0,
SPSS Inc, Chicago, IL). Using one-way analysis of variance
(ANOVA), we assessed differences within the mean subscale
scores and mean total scores for the 3 schools. We used Schef-
fé post hoc analyses to investigate differences indicated by the
ANOVA and further refined the results by employing the
SPSS feature of automatically grouping the variables by means
into homogeneous subsets after the post hoc tests. Pearson and
Spearman rho correlation analyses were used to assess the re-
lationship between the continuous and categoric demographic
variables and CCTDI total score, respectively. We set the a
priori alphalevel at P = .05 for all analyses.

RESULTS

The mean scores for each subscale ranged from the low- to
mid-40s, except for truth seeking, which scored 35.10 (Table
3). The mean total score for this sample was 293 + 26.05,
with a range from 229 to 356. Although this score is within
the range indicating a disposition toward critical thinking, it
fals close to the lower limits, indicating that the disposition
is weak.

One-way ANOVA indicated significant differences between
the schools for the truth seeking (F,g9 = 3.818, P = .026),
open mindedness (F,g9 = 5.655, P = .005), and maturity
(Fogo = 4.098, P = .020) subscales and for total score
(F2g0 = 3.154, P = .048). Only the open-mindedness subscale
difference persisted after post hoc tests, with subjects from one
of the comprehensive ingtitutions scoring significantly higher
than those from the regional university. Correlation anayses
indicated no significant relationship between the demographic
variables and the total score.

DISCUSSION
Components of Critical-Thinking Disposition

We were disappointed but not surprised that our sample had
weak truth-seeking scores. Thisfinding is consistent with other

studies of nursing,10-14.15 general college,323> and community
college students® using the CCTDI. Like most alied medical
and medical professions, competencies and facts drive the ed-
ucational process for athletic training. Students are then tested
on these facts and, thus, are often primarily concerned with
knowing the right answer. Knowing why the answer is correct
and knowing equally correct alternative responses are not of-
ten considered. This type of atmosphere can stifle the desire
for the best knowledge that is characteristic of truth seeking,
as the student often becomes a passive learner who is not
encouraged to exchange ideas or pursue paralel lines of dis-
cussion.10

Our subjects’ other subscale scores and total scores were
similar to those of a sample of 100 senior nursing students
studied by Colucciello'© but much higher than those reported
by Ip et al,* who administered the CCTDI to 125 Chinese
nursing undergraduates. This disparity most likely lies in the
educational atmosphere in China, where the educational sys-
tem is authoritarian and learners are expected to conform and
passively absorb knowledge.

The literature does not include between-school comparisons
using the CCTDI. Our data do not allow us to explain the
differences we observed in the open-mindedness scores be-
tween the regional university and one of the comprehensive
universities. However, we believe that this difference is not
specific to the athletic training students or the athletic training
education programs at these 2 schools. Rather, we believe that
it reflects a difference in the general characteristics of these
types of universities and the attributes of the students who
attend them. Generally, students at larger universities interact
with a more diverse segment of the population and encounter
a broader range of opposing ideas. Exposure to such divergent
opinions and varied student backgrounds would tend to attract
students who are comfortable in such a setting. This comfort
is reinforced and expanded by the exposure itself. As a result,
students at larger universities would be expected to have high-
er open-mindedness scores.

Correlation Analyses

Research has suggested that critical-thinking skills do in-
crease significantly after entry into clinical practice,1® but in-
vestigations of enrolled students have been somewhat equiv-
ocal. Some evidence suggests that critical-thinking skills
increase over time>17 but most studies!216.18.21 have found no
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difference between nursing students at 2 points in their edu-
cational programs.

Results from critical-thinking investigations have been sim-
ilar. Leppal® administered the CCTDI to students in the first
and fourth quarters of an undergraduate nursing program and
found significant increases in total score. Colucciello© and Ip
et a4 reported increases in CCTDI scores from the sopho-
more to junior years of baccalaureate nursing programs, but
significant decreases were seen from the junior to senior year4
and during both years.1® Differences in study design may ac-
count for these incongruent findings. Leppal® conducted test-
retest investigations on the same students at 2 points in their
educational program, while the other research1914 was cross-
sectional in nature. Our finding of no correlation between year
in program or total credit hours and subscale and total score
is supported by Facione et al,323%> who suggested that increases
in subscale scores and total score are possible but that overall
disposition toward critical thinking appears to be stable over
a period of years.

The lack of a relationship between sex, age, and race and
critical-thinking disposition is consistent with the literature.
Facione et al3” found no difference in total dispositional score
between the sexes in their study of general college students,
while Ip et al* found no relationship between nursing stu-
dents' mean total score or subscale scores and sex or work
experience. These findings all further reinforce the concept
that critical-thinking disposition is a trait that does not depend
on genera personal characteristics.

The reflective component of critical thinking requires the
existence of some body of experience to consider and reflect
upon in the decision-making process. This concept is sup-
ported by Goodfellow,2” who reported that years of clinical
experience were associated with self-perceived increases in
critical-thinking ability among practicing respiratory thera-
pists. Therefore, initially, we were somewhat surprised that
there was no correlation between critical-thinking disposition
and clinical-experience hours. Aside from the obvious differ-
ences in types of measurement and samples between our study
and Goodfellow’s?” work, we speculate that our findings are
also explained by the concept of quality versus quantity. The
accumulation of a large number of clinical hours does not
guarantee the accumulation of valuable experience, clinical
competence, or the use of critical thinking during that time.
Indeed, this disparity may be one driving force behind the
transition to competency-based education in the allied medical
and medical professions.

Previous research using the CCTDI in nursing students!4
has indicated significant correlations between grade point av-
erage (GPA) and mean total score and the mean scores for the
open-mindedness, analyticity, systematicity, inquisitiveness,
self-confidence, and cognitive maturity subscales. The dispar-
ity between our findings and these results could be related to
the method used by Ip et a4 to calculate GPA. Their process
was based on an honors grading system and differed from the
system used by American universities. Other research’ involv-
ing nursing students has found no relationship between criti-
cal-thinking skill and GPA.

Recommendations for the Educator

Promoting Truth Seeking. Truth seeking incorporates the
concept of intellectual courage: the student desires the best
knowledge even if such knowledge fails to support or under-

mines his or her own beliefs, preconceptions, or self-interests.
Facilitating this attribute requires an instructor who is also
willing to seek the truth. Truth seeking demands self-exami-
nation on the instructor’s part and the willingness to discuss
instances when he or she was challenged by information that
was inconsistent with values or previous knowledge. In these
situations, the instructor should also provide information about
strategies used to reconcile such inconsistencies. Thinking
aloud and talking students through decision-making processes
are helpful in this regard. Finaly, both classroom and clinical
instructors can improve truth seeking by using the Socratic
method of teaching with open-ended questioning techniques
and case studies or scenarios specificaly designed not to fit
into the patterns that would be expected based on readings or
class discussions. Many of these techniques require planning
and take time, so it is unrealistic to view them as the sole
teaching method. However, their consistent, varied, and stra-
tegic use throughout the curriculum is beneficial.

Promoting Reflection. Because reflection distinguishes
great practitioners from their peers, classroom and clinical in-
structors should consistently seek to promote student reflec-
tion. Journals and directed writings are 2 traditional methods
that can force a student to look back on and analyze actions
and clinical decisions. Written ssimulations are also beneficial
in forcing the student to draw on previous experience while
dealing with a current situation. Oral or written critiques of
relevant research can also be helpful in this regard, particularly
if the student is required to provide a clear explanation of his
or her positions and statements and to apply this information
to previous clinical experiences. A final technique for improv-
ing reflection is the use of situational learning, in which the
student is allowed to make a mistake without compromising
the safety of the patient. When the student sees the mistake
and then is guided through possible solutions by the clinical
instructor, he or she begins to identify patterns that will enable
recognition of similar situations in the future. As the student
improves, the clinical instructor provides less guidance to the
point when the student self-corrects and avoids the mistake
atogether.

The athletic training students in our study were disposed to
think critically, but these tendencies were weak overal. While
critical-thinking ability is not an absolute requirement for min-
imal professional competence, it is crucial for true quality
practice and for maximal professional development. Critical-
thinking disposition also has implications for job satisfaction
and security. As aresult, athletic training educators must strive
to develop the disposition for critical thinking in their students.
Doing so requires purposeful planning and teaching on the part
of classroom and clinical instructors, but the potential out-
comes will benefit the profession as a whole.

Clearly, the disposition to think critically does not imply the
ability to think critically. Additional investigations are needed
to assess the critical-thinking skills of athletic training students
and the relationship between critical-thinking skill and critical-
thinking disposition among this population. Changes in these
measures during the transition from student to entry-level ATC
should also be studied. Finally, professional competence does
not imply critical-thinking ability, but there is certainly some
relationship between clinical judgment and critical thinking.
Further research is needed to define these factors and their
relationship in the practicing ATC.
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